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CHAPTER 1 
 
 
 
 
INTRODUCTION 
 
 
 
1.1 Problem statement 
 
  Electric power systems are among the largest structural achievements of 
man. The generators within interconnected power systems usually produce 
alternating current, and are synchronized to operate at the same frequency. In a 
synchronized system, the power is naturally shared between generators in the ratio of 
the rating of the generators, but this can be modified by the operator. Systems which 
operate at different frequencies can also be interconnected, either through a 
frequency converter or through a direct current tie.  
 
 Alternating current generators remain in synchronism because of the self-
regulating properties of their interconnection. If one machine deviates from its 
synchronous speed. Power is transferred from the other generators in the system in 
such a way as to reduce the speed deviation. The moments of inertia of the 
generators also come into play, and result in the speed overcorrecting in an 
analogous manner to a pendulum swinging about its equilibrium; the pendulum 
inertia is equivalent to generator inertia, and the torque on the pendulum due to 
gravity is equivalent to synchronizing torque between the generators in the power 
system. However, generators are much more complicated dynamic devices than 
pendulums, and one must not be tempted to put too much emphasis on this analogy. 
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However, it is true to say that power system oscillations are as natural as those of 
pendulums. 
 An interconnected power system can not operate without control. This is 
affected by a combination of manual operator controls and automatic control. The 
operators control the power that the generator supplies under normal operating 
conditions and the automatic controls come into play to make necessary fast 
adjustments so as to maintain the system voltage and frequency within design limits 
following sudden changes in the system. Thus, most generators have speed 
governing systems which automatically adjust the prime mover driving the generator 
so as to keep the generator speed constant, and voltage regulating systems which 
adjust the generators” excitation to maintain the generator voltages constant. The 
automatic controls in power systems must, as with other automatic feedback controls, 
be designed so that oscillations decay rather than grow. 
 
 It is well established that fast acting exciters with high gain AVR can 
contribute to oscillatory instability in power systems. This type of instability is 
characterized by low frequency (0.2 to 2.0Hz) oscillations which can persist( or even 
grow in magnitude) for no apparent reason. This type of instability can endanger 
systems security and limit power transfer. The major factors that contribute to the 
instability are: 
 
• Loading of the generator or tie line. 
• Power transfer capability of transmission lines. 
• Power factor of the generator (leading power factor operation is more 
problematic than lagging power factor operation). 
 
 
 
1.2  Objective of the Project: 
 
 The main idea for this study is to propose a new method as supervised neural 
network fault classifier. to integrate the application of PSS (power Systems 
Stabilizer) as a the fault detection,. Power systems stability may be defined as “that 
property of a power system that enables it to remain in a state of operating 
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equilibrium under normal operating conditions and to regain an acceptable state of 
equilibrium after being subjected to a disturbance”. 
 
 Power systems stabilizers have been used for many years to add damping to 
electromechanical oscillations. Essentially, they act through the generators excitation 
system in such a way that a component of the electrical torque proportional to speed 
change is generated (an addition to the damping torque). 
 
 A power systems stabilizer is used to add a modulation signal to a generator’s 
automatic voltage regulator reference input. The idea is to produce an electrical 
torque at the generator proportional to speed. Power systems stabilizer uses a simple 
lead network compensator to adjust the input signal to give it the correct phase. The 
most simple and typical type is the ΔΡ input type. And, recently w input type 
and/or f input type PSS are also adopted in order to improve a stability of inter-
area mode due to the recent increase in power system and power re-routing.  
Δ
Δ
 
 For this, an output signal of the speed deviations of each generator of the 
multi area multi machines system are taken as the input for wavelet analysis. The 
basic concept in wavelet analysis is to select a proper wavelet, called mother wavelet 
(analyzing wavelet or admissible), and then perform an analysis using its translated 
and dilated versions. In this study the only Daubechies two wavelet transform (haar , 
db) are used to analyze the speed deviation measured on each of the generator in the 
test system.  
 
 
 
 
1.3 Scope of the Project 
 
As we know, that the power system consists of components such as 
generators, lines, transformers, loads, switches and compensators. The general 
configuration of a modern power system is that power sources and loads are widely 
dispersed. Generators and loads may be hundreds of miles away. The number of bulk 
power exchanges over long distances has increased as a consequence of the 
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deregulation of the electric power industry. Usually, distributed control agents are 
employed to provide reactive control at several places on the power network through 
power system stabilizers (PSSs), automatic voltage regulators (AVRs), etc. Although 
local optimization is realized by these agents, the lack of coordination among the 
local agents may cause serious problems, such as inter-area oscillations. The power 
system oscillations are complex, and they are not straightforward to analyze. 
Therefore, before going into any detail, I will use an example to show the basic types 
of oscillations that can occur. The example two – area system is artificial; its model 
was created for a research report commissioned from Ontario Hydro by the Canadian 
Electrical Association to exhibit the different types of oscillations that in both large 
and small interconnected power systems. A single line diagram of the system is 
shown in Figure 1.1 below [2]. 
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Figure 1.1: Single Line Diagram of Two-Area system. 
 
 Because of that, it is necessary to know fact that power system security 
required to smooth power operation and planning. This requires that power system 
operators at the control centre appropriately handle information on faults and detect 
these faults effectively. In this study, The “ oscillation “ for each of the 4 machines in 
“ no fault condition”, “ fault with PSS” and “without PSS” are recorded at various 
fault conditions for fault detections for fault detection using a Multi Resolution 
Analysis ( MRA ) Wavelet Transform.  
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 The automatic controls in power systems must, as with other automatic 
feedback controls, be designed so that oscillations decay rather than grow. This then 
brings us to the reason for this study: 
• The nature of power systems oscillations. 
• The mathematical analysis techniques necessary to predict system 
performance 
• Control methods to ensure that oscillations decay with time 
 
 Oscillations are observed in power systems as soon as synchronous 
generators are interconnected to provide more power capacity and more reliability. 
Originally, the interconnected generators are fairly close to one another, and 
oscillations are at the frequencies in the order of 1 to 2 Hz. Damper windings on the 
generator rotor are used to prevent the oscillations amplitudes increasing. Damper 
windings act like a squirrel cage winding of an induction motor and produce a torque 
proportional to the speed deviation of the rotor from synchronous speed. They absorb 
the energy associated with the systems oscillations and therefore cause their 
amplitudes to reduce. 
 
 As power systems reliability becomes increasingly important, the requirement 
for a system to be able to recover from a fault cleared by rely action was added to the 
systems design specifications. Rapid automatic voltage control is used to prevent the 
system’s generators losing synchronism following systems fault. Fast excitation 
systems however; tend to reduce the damping of system oscillations. Originally, the 
oscillations most affected are those between electrically closely coupled generators. 
Special stabilizing controls (Power System Stabilizers) are designed to damp these 
oscillations. 
 
 The main steps procedures methodology for the project is presented by the 
flow chart in the Figure 1.2 
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Figure 1.2: Flow chart for the methodology of the project. 
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1.4 Thesis out line 
 
 Chapter 1: Consists of problem statement, objective, and the research scope, 
methodology background is also presented.  
 
 Chapter 2: Includes introduction of fault detection on transmission lines 
using wavelet transforms and explained in detail two previous papers which is 
proposed by this approach, both the papers applied transient protection of 
transmission line using wavelet transform; and wavelet transform in accurate 
detection of high impedance arcing faults in high voltage transmission lines. 
   
 Chapter 3: This chapter consists of the background of the project; showing 
up in detail the Basic concepts in applying PSS, Wavelet Transforms ,Generalized 
Regression Neural Networks (GRNN) and Probabilistic Neural Networks (PNN). 
 
 Chapter 4: consists of the methodology process by showing up the detailed 
diagram of the project methodology and highlights briefly the steps that have been 
taken to meet the objective of this project. 
 
 Chapter 5: Presents the results of online fault detection on transmission line 
using power system stabilizer signals, which applied two different types of fault; 
three phase to ground and line to line to ground fault, then got signals as output from 
the generators and got best features to enter it as input data to the Haar and db5 by 
using MATLAB tool box to training it by using Generalized Regression Neural 
Networks (GRNN) and Probabilistic Neural Networks (PNN) 
 
 Chapter 6: consist of the conclusion and some suggestions for future work. 
 
 
 
 
 
 
 
